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Supplemental Method Participants
The MDD participants met the following inclusion and exclusion criteria: (1) they met the major depressive disorder in DSM-IV criteria at the time point of enrollment; (2) they were in their first depressive episode and the age of onset was over 18 years; (3) 24 items Hamilton Depression Rating Scale (HAMD) were greater than 20; (4) absence of another major psychiatric illness, including severe anxiety, substance abuse or dependence; (5) absence of primary neurological illness, including dementia or stroke; (6) absence of medical illness impairing cognitive function; (7) no history of receiving electroconvulsive therapy; (8) no gross structural abnormalities on T1-weight images, and no major gross major white matter changes such as infarction or other vascular lesions T2-weighted MRI; (9) have no psychotic symptoms (i.e. hallucination/bizarre delusions/thought broadcasting). For healthy controls (HC) that recruited from local community, they must meet the abovementioned criteria (4) -(9) and have no history of any affective disorders including MDD.
Imaging Acquisition
A gradient-recalled echo-planar imaging (GRE-EPI) pulse sequence was set up to acquire resting- thickness =1.0mm; gap = 0mm. The MRI scans were processed before the patients get start to receive antidepressants treatment. After the removed of head motion (i.e., exceeding 1.5 mm in transition or 1.5 • in rotation) or poor quality of image (i.e., ghost intensity), the MRI data from 82 MDD patients and 50 HC qualify for further calculate. head-motion parameters calculated by rigid body 6 correction) and spike regressors were regressed out.
Functional Image Preprocessing
Network Construction
A whole-brain parcellation scheme was recently created based on a large meta-analysis of fMRI studies combined with whole brain functional connectivity mapping 1 should fulfill the conditions of γ > 1 and λ ≈ 1 4 , and then the small-worldness scalar σ = γ / λ will be higher than 1.
Network Analysis
Small-world Parameters
Network Efficiency
The global efficiency measures the ability of parallel information transmission over the network 6 . For a network G with N nodes and K edges, the global efficiency of G can be computed as:
where L ij is the shortest path length between node i and node j in G.
The local efficiency measures the fault tolerance of the network, indicating the capability of information exchange for each subgraph when the index node is eliminated. The local efficiency of G is measured as:
where Gi denotes the subgraph composed of the nearest neighbors of node i.
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Regional Nodal Characteristics
To evaluate the roles of brain regions (or nodes) in brain networks, we computed the regional efficiency E nodal (i) 2 . Nodal efficiency measures the information propagation ability of a node with the rest of nodes in the network. The nodal efficiency of node i is computed as:
Finally, the nodal degree of a node i is defined as:
where eij is the (i,j) element in the formerly generated binary, undirected network.
Statistical Analysis
Network metrics
To test the null hypothesis that the observed group differences could occur by chance, we randomly reallocated each subject to one of the two groups and recomputed the mean differences between the two randomized groups. The randomization procedure was repeated 10,000 times, and a randomized null distribution based on between-group differences in each metric was created. Then the 95% percentile point of the distribution was used as the critical value for two-tail test of the null hypothesis. This permutation test procedure was repeated at the sparsity of 6% ≤ S ≤ 34%.
Additionally, the same permutation procedure was used to analyse the AUC of network measures between groups. Furthermore, before the permutation tests, multiple linear regression analyses were applied to regress the confounding effects of age, gender and years of education for each network metric. Note: For all subjects, a correlation matrix was acquired for each subject by calculating interregional Pearson's correlation coefficient of mean time series among the 58 DMN regions and can generate the non-binarized topological matrices; then, these correlation matrices were further converted into binarized matrices by applying a thresholding procedure; finally, the obtained binary matrices could be finally represented as networks or graphs that were composed of brain nodes and edges.
